Expression profiles of inhibitor of growth protein 2 in normal and cancer tissues: An immunohistochemical screening analysis.
Inhibitor of growth protein 2 (ING2) has an important role in the regulation of chromatin remodeling, cell proliferation, cell‑cycle arrest, senescence and apoptosis. The present study performed an immunohistochemical analysis for expression profiling of ING2 protein in an array of tissues comprising normal mouse and human tissues, as well as human hepatocellular (n=62), renal clear cell (n=62), pancreatic (n=62), esophageal squamous cell (n=45), cervical squamous cell (n=31), breast (n=144), gastric (n=196), colorectal (n=96), ovarian (n=208), endometrial (n=96) and lung (n=192) carcinoma tissues. In mouse tissues, ING2 was detected in the nuclei and cytoplasm of the glandular epithelium of breast, hepatocytes, intestine, bronchium and alveoli, as well as the squamous epithelium of skin and glomeruli, and in myocardial cells, while it was located in the cytoplasm of renal tubules and striated muscle cells. ING2 protein was scattered in the brain and spleen. In human tissues, ING2 protein was principally distributed in the cytoplasm, while in it was present in the cytoplasm and nuclei in the stomach, intestine, cervix, endometrium trachea, breast and pancreas. The nuclear location of ING2 in the stomach was more prominent than that in the cytoplasm. High ING2 immunoreactivity was detected in the tongue, stomach, skin, pancreas, cervix and breast, whereas weakly in the brain stem, thymus, thyroid, lung, striated muscle, testis, bladder and ovary. In total, 617 out of 1,194 of the tested cancer tissues (51.7%) were ING2-positive. In most cases, ING2 expression was found to be restricted to the cytoplasm of all cancer tissues, while in certain cancer types, including renal clear cell, ovarian and colorectal carcinoma, it was occasionally present in the nuclei. Among the cancer tissues examined, ING2 was most frequently expressed in breast cancer (67.4%) and gynecological cancer types, including ovarian cancer (61.5%) and endometrial cancer (57.3%). Compared with that in the respective normal tissues, ING2 expression in breast cancer tissues was decreased, while that in cervical cancer was upregulated in the nuclei as well as the cytoplasm. In endometrial cancer, expression of ING2 was increased in the nuclei and declined in the cytoplasm compared with that in the normal endometrium. ING2‑positive cases were less frequent for renal clear cell carcinoma (17.7%). The results of the present study suggested that ING2 may be involved in the repair and regeneration of organs or tissues and is associated with breast and gynecological carcinogenesis.